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Fig. 1 Transforming processes from sillhouette of a pebble in Krumbeins
plate to a graphic form in this study.
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Fig. 2 Examples of the transformed line from the outline of pebbles shown
in Krumbeins plate at degree. (a) is an example of roundness 0.1
byKrumbein (1941), (b) is for0.3, (c) is0.6and(d) is0.9, respectively.
Fig. 3 Examples of Correlogram obtained from outline data of pebbles. (a)
is an example of roundness 0.1 by Krumbein (1941), (b) is for 0.3, (c)
is 0.6 and (d) is 0.9, respectively. These are the same samples as
Fig. 2.
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Fig. 4 Example of the transformed line (a) and the change in autocorrela-
tion coefficient (b) for broken pebbles.
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Fig. 5 Relationship between roundness and themaximum autocorrelation
coefficient in each pebble (a). Graph (b) shows the relationship be-
tween roundnessand thesmallest degreewhere theautocorrelation
coefficient indicates zero value.
Fig. 6 Examples of the relationship between roundness and the standard
deviation which is based on original value and the moving average.
(a) shows the relation graph at moving averages 15, (b) is for 30, (c)
for 45 and (d) for 60, respectively.
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Fig. 7 (a) shows the relationship between roundness and the standard de-
viation at moving average = 30. The regression curve is y=0.14x
+0.0148 with correlation coefficient r=0.947. The black triangles in
(b) indicate the value of broken pebbles.
q d< q
rounded	
wellrounded
 !"#$ %&Powers'()
*+,-.'Krumbein'/012345'6
7'89:;<=>?@A
VeryAngular Angular Subangular Subrounded Rounded WellRounded
Class Intervals* 0.12−0.17 0.17−0.25 0.25−0.35 0.35−0.49 0.49−0.70 0.70−1.00
Geometric Means* 0.14 0.21 0.30 0.41 0.59 0.84
STDofHighSphericity 0.0148 0.0130 0.0088 0.0069 0.0053 0.0029
STDofLowSphericity 0.0165 0.0157 0.0124 0.0100 0.0055 0.0037
Fig. 8 The relationship between roundness based on Powers classifica-
tion and standard deviation at moving average 30. (a) shows stan-
dard deviation of highsphericity (whitecircles) and that of lowsphe-
ricity (black circles). (b) shows the same data as (a), but horizontal
axis is converted to geometric means by Powers. The regression
curve is y=0.0073·log x + 0.0019 with correlation coefficient r=
0.960.
Table 1 Comparison betweenPowers roundness and the standard devia-
tion at MA=30 obtained from Powers plate.
*Powers (1953)
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Fig. 9 Comparison between Krum-
beins roundness and Powers
roundness based on the stan-
dard deviation at MA=30.
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ABSTRACT
Measuring Method of Roundness of Clasts
Based on Time Series Analysis
Yoshihiko OYA
Roundness is one of the useful information derived from sedimentary clasts. As the
measurement method, however, is ambiguous and objective, the discussion based on round-
ness has been not quantitative but qualitative until now.
This study shows newmeasurement method of roundness, which is obtained by trans-
form from two dimension image of clasts in time series data. In concrete terms, the silhou-
ettes of pebbles in Krumbein’s plate are graphed with software on the market, and the data
can be analyzed using time series methods.
As a result of that, an especially plain feature was not admitted in the autocorrelation
analysis in individual pebble data. But it is found that the lower roundness shows the larger
standard deviation of difference between the moving average (MA) and the physical value.
The correlation of roundness and the standard deviation with MA = 30 is extremely high
(r= 0.947). At that time, the relational expression of roundness (x) in MA = 30 and the stan-
dard deviation (y) is shown with y = − 0.0139x+0.0148. The data from Powers’ report has
also the relation between roundness and the standard deviation in extremely high correla-
tion (r = 0.960). The relational expression in this case is shown by y = − 0.0073log(x) +
0.0019.
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